The information content of the nurse change of shift report: a comparative study This study examines the role which the nursing change of shift report may have in aiding nurses to process information and plan care. It also aims to identify whether any of the information found in the shift report can be considered as forceful feature' information, the key features of a situation which allow an individual to access appropriate knowledge within their long-term memory store. The content of the medical notes, nursing documentation and shift reports for a total of 60 patients, selected from two acute medical and two acute surgical wards across two National Health Service Hospital Trusts in south-east England were subjected to content analysis. The types and amount of information contained in each source were examined, along with the order of information given in the shift reports. A multidimensional scalogram analysis (MSA) was also carried out on the data to examine the patterns of information content across sources. In general, more information was recorded in the patients' notes than communicated during the shift report. However, both the frequency data and the MSA plots indicated that particular types of information (identi®ed here as global judgements) were often communicated in the shift report but not recorded in the patient notes. The results suggest that there is evidence that the change of shift report contains`forceful feature' information. The presence of such`forceful features' may facilitate the processing of patient information during the shift report communication, leading to more ef®cient care planning.
INTRODUCTION
The nursing change of shift report is a communication which occurs between two shifts of nurses, where the purpose is thought speci®cally to be communicating information about patients under the nurses' care. The shift report occurs on many hospital wards up to three times a day, and it is claimed that it is central for maintaining the continuity and quality of care which patients receive (Clair & Trussell 1969 , Georgopoulos & Sana 1971 , Feeley 1973 , Kilpack & Dobson-Brassard 1987 , McMahon 1990 , Kihlgren et al. 1992 , and aiding care planning (Glen 1988 , Liukkonen 1993 ). However, previous research into the nature of the change of shift report has failed to address the role it may have in facilitating this processing of information. This study aimed to investigate the nature of the content of shift report and to consider how it may aid nurses in processing information when planning patient care.
Background literature
The nursing shift report can be considered within the context of how nurses process information to make judgements and decisions. There are a variety of theories which attempt to describe how nurses (and others) may make judgements and decisions, including the nursing process (e.g. Field 1987 ), hypothetico-deductive modes of reasoning ) and intuition (Benner & Tanner 1987) . Some of this research suggests that the nursing shift report is an important source of information upon which judgements and decisions may be based , Taylor 1997 . Therefore this literature review concentrates upon the nature of information processing in general, before focusing on the speci®c nature of the content of the shift report.
Information processing
The main function of the nursing shift report is one of communicating vital information about patients from one shift of nurses to another. When considering the process of communication Zajonc & Adelman (1987 p. 3) suggest that one should automatically consider the way in which that information is processed:
There cannot be any form of communication without the transmission of some content, and that content must necessarily have cognitive origin. At the point of reception too, a cognitive process must be engaged to encode the transmitting signals.
Cognitive processing refers to the mental processes which occur within the individual, so that they can perceive, understand and act upon the information around them. Therefore, one could suggest that the communication of information during a shift report and the cognitive processes which both the nurses giving the communication and those receiving it employ, are inextricably linked. Newell & Simon (1972) propose that human beings have limited capacities for processing information, so they utilize various strategies in order to reduce this processing load. Their initial theory of information processing generated a number of studies which tried to describe the way in which individuals processed information, with the focus of many of them being an attempt to identify general reasoning strategies (Parrino & Mitchell 1989) . This research indicates that individuals appear to use strategies such as`chunking' of information (Chi et al. 1982) and heuristics (mental`rules of thumb') in order to process information effectively to reach judgements and decisions (Nisbett & Ross 1980) . Studies comparing the cognitive processes of expert and novice subjects over a variety of tasks have found that the strategies the groups use are similar. In fact it appears to be the knowledge which an individual has, as well as the way that knowledge is structured, which is the predominant in¯uence on their ability to process information effectively (Norman et al. 1985 , Grant & Marsden 1988 .
The central focus of much research into knowledge organization and structure focuses on the concept of representations. Palmer (1978) suggests that representations are complex models of the real world, which are found in the mind of an individual. They enable the individual to perceive information about, and make interpretations of, objects and events in the real world (McNamara 1994) . Augoustinos & Innes (1990) suggest that in order for communication to take place between individuals there has to be some degree of commonality in the representations which individuals have. If two people who listen to the same information have similar mental representations afterwards, then the communication could be seen to be ef®cient, producing shared cognitions (Zajonc & Adelmann 1987) .
It has been suggested that the cognitive representations individuals have may be in the form of schema. Schema are thought to be highly organized memory structures which contain a large amount of speci®c and interrelated information that arise from experience and that capture the essence of a concept, event or experience (Marshall 1995) . Marshall (1995) suggests that schema contain four different types of knowledge (Figure 1 ) which are utilized when an individual processes information. When an individual is faced with a problem situation they process initial features from it in order to recognize it as potentially similar to other situations (identi®cation knowledge). They then elaborate their information search using speci®c examples from their experience in order to identify an appropriate schema (elaboration knowledge). Once an appropriate schema is identi®ed, the individual can use the information which it stores to infer what other characteristics the situation may have, and use it to make plans, create expectations, and set up goals to guide action (planning knowledge). Finally the individual puts his/her plans into place (execution knowledge).
There is also some evidence to suggest that the information which is actually present within a task or problem situation (as well as the nature of the individuals' knowledge structures) is an important in¯uence on subsequent cognitive processing. Data which are relevant to the task or problem at hand need to be present in the situation for Figure 1 Processing of information in schema theory (Marshall 1995). accurate judgements to occur (Cianfrani 1984 ). It appears that to achieve an accurate outcome it is more important that task relevant features are present, rather than task irrelevant features are absent (Horowitz et al. 1981) . Narayan & Corcoran-Perry (1997) , in a study considering how nurses make judgements about patients suffering from chronic obstructive pulmonary disease (COPD), suggest that the patients' medical diagnoses and characteristics of their breathing are the information necessary for an individual to access appropriate knowledge, which they label`triggering cues'. Grant & Marsden (1987) suggest that these items of information are the`forceful features' of a situation, the key features which enable an individual to access appropriate knowledge structures. These`forceful features' quite possibly match the`identi®cation knowledge' proposed by Marshall (1995) , and thè triggering cues' suggested by Narayan & Corcoran-Perry (1997) . It could be suggested that if the information necessary to identify a schema is not present in a situation, then inaccurate schema identi®cation and elaboration will occur.
The nurse shift report can be considered as a form of communication which needs to be considered within a wider information processing framework. If one hypothesizes that nurses' have schema which they use to guide the care they plan for their patients it is possible that the schema will be activated by the information which the nurse receives during the shift report communication. The shift report therefore needs to contain`forceful features' that will allow the correct identi®cation of appropriate schema to take place. If the report fails to provide information that allows accurate identi®cation of appropriate schema, then it can also be seen to have failed as a form of effective communication.
The content of shift report
Previous studies have been carried out to examine the nature of the information which is communicated during the shift report, by carrying out a content analysis of this information. Other authors have suggested what information should be communicated during the report (often with little or no theoretical basis). The frameworks used to analyse the content of report vary widely, some being based on Henderson's components of nursing care (Norberg & Asplund 1987 , Kihlgren et al. 1992 with additional categories as necessary, and colleagues using frameworks they have developed (Georgopoulos & Sana 1971 , Liukkonen 1993 . Typically these studies audio-tape and transcribe a sample of shift reports, then the content is analysed and placed into categories, with the unit of focus being information about nursing care (rather than the individual patient).
Because of the varying nature of the categories used to analyse the content of shift reports, it is dif®cult to make comparisons across studies. It should also be noted that speci®c de®nitions of these categories are not given, so it is unclear if the same information in each study is placed into categories with the same name. However, some ®ndings appear to occur consistently. Information contained in reports most often appears to focus on communication, moving, elimination, medication and medical treatment (Georgopoulos & Sana 1971 , Norberg & Asplund 1987 , Kihlgren et al. 1992 , Liukkonen 1993 , and information about patients' psychological states and social situations is often not present (Kihlgren et al. 1992 , Liukkonens 1993 . The patient's name, age and diagnosis were always given and perceived to be important in one study (Sherlock 1995) .
Another common ®nding in such studies is the inclusion of`general' phrases which concern a patients' condition (either physical or mental) and their progress. Phrases such as`alert',`well' occurred in the study carried out by Kihlgren et al. (1992) , the statement`the aged person was said to be feeling well' occurred in 619 or 6á2% of the utterances identi®ed by Liukkonen (1993) . Lelean (1973) pointed out that phrases such as`the same',`better',`she's not going to make it' occurred frequently in the shift reports she studied. These evaluations or judgements have been criticized for being vague and not explicit (Sherlock 1995) . All of this indicates that the information in the report sometimes takes the form of a summary of the patients' condition or progress.
It should also be noted that in all the studies discussed the shift report took place in an of®ce or similar environment away from the patient's bedside, although a variety of ward organization patterns including primary nursing were practised in the areas (Sherlock 1995) . With a move towards team-based and primary nursing there has been a focus on trying to include the patient in the communication at shift report through the use of shift reports located at the patient's bedside (Taylor 1993 3 , Watkins 1997 ). However, 4 there appears to be little research which has evaluated the changes that this may make to the actual content of the report, with one study suggesting little difference in the content of the communication to that of more`traditional' shift reports (McMahon 1990 ). At present therefore there is incomplete evidence regarding how ward organization may affect the information which is communicated via either verbal or written means.
Implications of the literature for the study design
With reference to the literature discussed above, the purpose of this study was to consider the information which shift reports contain about speci®c patients, in acute medical and acute surgical ward environments. This information content was compared to information available to the nurse from other sources such as patients' notes and charts, in an attempt to try and identify any particular items of report information which are unique to this particular method of communication. It was acknowledged that the documentation could be an incomplete or inaccurate record of patient care (Aaronson & Burman 1994) . However, the purpose of the study was to compare the information available to the nurse from the two sources, rather than the accuracy of the information communicated.
Information in this instance was de®ned as an item of knowledge about the patient, their family and their clinical environment . The study also aimed to identify whether any of the information found in a shift report situation could be considered as`forceful feature' information. The presence of this information may enable nurses to access appropriate knowledge schemas, which it is suggested will facilitate their cognitive processing and ability to plan care.
THE STUDY Methods
A two-by-two design was utilized, comparing two National Health Service (NHS) hospitals and the type of ward (acute medical or acute surgical). Five consecutive reports on each ward were audio-taped and the medical notes and nursing documentation (kardex, care plans, all observation charts, medication chart, etc.) for a total of 15 patients on each ward examined, giving a total sample of 60 patients. Each of these sources of data was then subjected to content analysis (Weber 1990 ).
Sample
Two district general hospitals located in the south-east of England were used in the data collection. One general medical and one general surgical ward were recruited to the study from each hospital. Each ward held their shift report in the of®ce or other room away from the patient's bedside (as opposed to by the patient's bedside). This location was chosen as an inclusion criterion as it was felt that using reports by the patient's bedside would introduce a further variable into the study. All four wards in the study practised team nursing, with patients in each ward divided into groups and each group, in turn, allocated to a team of nurses. Generally the registered nurse working within a speci®c team gave the report for his/her group of patients to the next shift of nurses.
A sample of ®ve consecutive shift reports was audiotaped on each of the wards in the study. A ®nal sample of 20 shift reports (10 medical and 10 surgical) was obtained. During data collection a random sample of 60 patients (15 from each ward) had their notes and charts examined and subjected to content analysis by the researcher. The content of the information communicated during the shift report that concerned these patients was also subsequently analysed.
Ethical issues
The ethical committees of both the hospitals used in the study gave approval to carry out data collection. Every nurse (trained and untrained) on each ward involved in the study was contacted in writing by the researcher. The letter explained the nature of the study and what the data collection entailed. It made it clear that the nurse was free to decline to take part in the study and that the researcher would not audio-tape them if they refused to take part. None of the nurses approached by the researcher refused to take part in the study.
Research instruments and data analysis
Once the shift reports had been transcribed they were subjected to content analysis using the same framework and categories that were used for the written documentation. Whether the information was present or absent from each source was recorded for each patient.
Content analysis is a process whereby data are objectively and systematically analysed for their content and inferences made from the data (Holsti 1969 , Krippendorff 1980 . It is a process of data reduction, where the text is classi®ed into a few categories representative of the content (Weber 1990) .
The coding framework used in this study was adapted from the coding scheme used by Crow et al. (1996) , which was developed to identify types of information used by nurses when making assessments in acute medical and acute surgical environments. Within the framework items considered as information could be objective measures such as the patients' blood pressure and heart rate, or more subjective data such as an evaluation of the patients' ability to move. Evaluations made by the nurses that were non-speci®c in nature were identi®ed as`global judgements' and recorded as such (e.g.`they are a bit better today').
A multidimensional scalogram analysis (MSA) was carried out on the data, comparing the content of the shift report and notes information for each patient on the medical and surgical wards. MSA plots each item, in this case each patient, as a point in geometric space, and aims to divide the items into clear regions on the basis of measures of each variable (which in this case was information content of notes and shift report) (Zvulum 1972 , Canter et al. 1985 , Wilson 1995 . The more variables (information) items (patients) have in common, the closer together they are in the plot which is produced. MSA also allows the researcher to examine the effect each variable (information category) has on the placing of each item on the ®nal plot. The purpose of this analysis was to identify whether the same, or different, information pro®les were found in the notes and report information for each patient. If they were the same, one would expect the plots to show no difference for report and written information, if they were different, then the plot should show the information in different regions of the space. The MSA results were expected to produce a plot with two distinct regions, indicating that the information content of notes is greater than that of the shift report for all patients across the specialities. One region would represent the information found in the patients' notes, and the other region the information found in the shift report.
Reliability and validity
The interrater reliability of the coding scheme was assessed, with two raters independently coding the content of the information contained in the notes and charts of ®ve patients on one ward, and the transcribed report data for six patients across all the wards examined.
The consistency between the judgements of the two raters was then calculated. This gave independent ratings for 8% of the total number of patient charts and notes examined and 10% of the report data.
Results of both percentage agreements and Kappa coef®cients (Cohen 1960) can be seen in Table 1 . Both the percentage agreements and the Kappa scores indicate a substantial agreement between the two raters when using the coding frame to identify the information content of documentation and shift reports.
Face validity was assessed by giving a sample of quali®ed nurses (n 5) copies of the coding framework used in the content analysis together with the de®nition of information. They were asked to indicate whether they agreed that the categories used in the content analysis were representative of information they would expect to ®nd in patients' notes and charts, and hear in the shift report (on medical and surgical wards). All of the nurses approached agreed that they thought all of the categories represented information. They also felt that there were no major areas of information which had been omitted from the coding framework.
Construct validity was assessed by comparing the types of information contained in the shift report and the patients' notes in this study with other measures of information content identi®ed from previous research. A review of research studying the information content of shift reports and patients' notes and charts was carried out (Georgopoulos & Sana 1971 , Norberg & Asplund 1987 , Kihlgren et al. 1992 , Ehnfors & Smedby 1993 , Liukkonen 1993 . It proved dif®cult to make a direct correspondence with other measures of information that have been used to look at the content of reports and patient notes, mainly due to a different focus in the classi®cation schemes (recording/reporting of nursing care activity as opposed to information about the patient), a lack of clari®cation/ de®nition of the actual categories used in the analyses and the sorts of information included within these categories. However, there did seem to be a degree of correspondence between the variety of classi®cation schemes used in other studies and the one used in this study, as well as some commonalties in the ®ndings of information content (with the reservations mentioned above). For further discussion concerning the reliability and validity of the coding scheme see Lamond (1998) .
RESULTS
The amount of time the shift reports took varied considerably, depending on the time of day in which the report took place, with the mean time taken being 34 minutes (range 15±55 minutes). The reports between the night and early shifts were consistently the shortest (mean 21 minutes, range 15±40), compared to 42 minutes (range 23±55) and 38 minutes (range 25±45) for early to late shift, and late to night shift reports, respectively. The mean age of the patients about whom information was communicated was 64 years (range 25±92 years).
The total frequency with which information was mentioned in the patients' notes and charts and in the shift reports can be seen in Table 2 . This illustrates that almost all types of information were contained in the notes and charts of patients more frequently than in the report, with the exception of global judgements made about the patients' condition and psychological state/ personality which were mentioned more in reports than in patients' notes.
It also seems to follow that within each section, information which is recorded more frequently in patients' notes and charts, will also be mentioned more frequently in the shift reports (although not as frequently as it is recorded). This is supported by a Spearman's rank order correlation, which found a highly signi®cant positive correlation between the information recorded in the patients' notes and charts and the reports (r 0á47, P < 0á000). The only real exception to this ®nding was in information concerning the patients' physical measures, such as pulse, temperature and blood pressure. In the notes and charts these were the most frequent items to be recorded, followed by the patients'¯uid input and output, blood tests and weight. In contrast, in the reports the most frequent item of information to be mentioned was the patients'¯uid output, followed by¯uid input, and then the patients' pulse, temperature, blood pressure and additionally, respiration rate and blood sugar levels. The order in which information was presented in the shift report was also investigated. This was calculated by giving each category in the coding frame a number (for identi®cation). The information for each patient was considered in turn, and the order in which information occurred for the report noted (Table 3 ). The wards varied in the order in which the information communicated at report was given. However, all of the wards demonstrated some order in the ®rst four or ®ve items of information which were communicated about each patient. A common trend was to mention the patients' name, age and consultant as the ®rst three items of information. Other items of information which also appeared to occur included the patients' date of admission, their diagnosis and/or operation. This order effect was only true for the ®rst four or ®ve items of information mentioned about the patient during the report, and once this was given more speci®c patient information appeared to be communicated.
The results for the MSA on the information content for the medical patients can be seen in Figure 2 and for surgical patients in Figure 3 . Numbers 1±30H represent information which came from the shift report, and numbers 1±30N the information for the same patients that came from the notes. Both plots indicate a roughly vertical segmentation of the patient data into two regions, with shift report information on the left hand side of the plot and notes information on the right hand side. In both plots this vertical segmentation is due to more information in the categories general information, physical information, physical measures information and social information, being present in the patients' notes.
Unexpectedly, both the medical and surgical MSA plots are in the shape of a horseshoe. When the individual items were examined it was found that there were particular types of information which did not follow the expected pattern (of more information in the notes than the report), which were causing this horseshoe distribution. For the medical patients, this distribution was due to differences in the amount of functional information and global judgement information recorded depending on the patient. Patients to the bottom left of the plot had less functional information reported, at the bottom right more information, and the patients at the top of the horseshoe an equal amount of information reported. Patients above the line for judgements had more information, and below, less information reported. For the surgical patients the distribution was due to differences in the amount of global judgement information (and to a lesser degree medical treatment information) reported for each patient with those patients at the foot of the horseshoe having less information present than at the top of the horseshoe.
For the both sets of patients psychological information, family information and nursing care information appeared to have no in¯uence on the ®nal distribution of the plot, indicating that the same amount of information was present in both the shift report and notes for the patients.
DISCUSSION
The frequency data indicated that the patients' notes and charts contained much more information than that given in the shift report. This is not an unexpected ®nding, as the notes and charts are lengthy legal documents which one would assume contained such information. However, the results suggest also that overall, global judgements about the patients' condition and psychological state/ personality are reported more than they are written down. It was also apparent that some items of information at the beginning of the shift report are given in a particular order. The MSA data also suggest that, in general, more information is available in the patients' notes than from reports. However, it also suggests that only certain types of information are recorded more frequently. In both specialties general information, information about the patients' physical condition, physical measures and social history information accounted for the distinct regions which were apparent on the plots, separating shift report and notes information. Information about the patients' functional status appeared to be recorded differently and reported differently according to specialty, with a more complex picture in the medical patients' plot. Information about the patients' psychological state, family, and nursing interventions did not re¯ect this overall pattern, with no consistent difference in the amount of information recorded in the notes and available from the report. Similarly, global judgements about the patient in both specialities were also not dependent on the source, so this type of information is not necessarily available more frequently in the patients' notes than in the shift report. This is supported by the overall frequency data, which indicate more global judgements about the patients' condition and psychological state being reported than written down, and more judgements about the patients' care needs being written down than reported.
One of the aims of this study was to try and identify what information is contained in the ward shift report, and whether this information is different to information which is available to nurses from other sources. These ®ndings indicate that the information available from the patients' notes and charts is not exactly the same as that which is given during the shift report. In general, the notes contain more information about the patient than that which is reported. However, the information available from report appears to follow a certain pro®le, with some general information and information about the patients' condition being given, but often summarized in the form of a global judgement. These ®ndings are to an extent supported by other research which has considered the content of shift reports (without comparing them to those of patient charts), which suggests that a proportion of that which is communicated is in the form of general statements (Lelean 1973 , Kihlgren et al. 1992 , Liukkonen 1993 .
It could be hypothesized that the presence of general evaluations reduces the amount of cognitive processing which nurses need to carry out in a shift report situation. These global judgements or evaluations of the patients' conditions and psychological states/personalities appear to be the product of an assimilation of a range of information. By communicating the result of this process, the nurse giving the report is saving the nurse who is receiving it from assimilating such information his/herself, thus reducing time and cognitive load. These global judgements about the patients' condition may therefore represent concepts which the nurses hold about patients, as the whole purpose of a concept label is to allow the communication of general ideas without the need for speci®c descriptions of the circumstances (Ross & Spalding 1994) . Concept labels are seen by Marshall (1995) to match schema identi®cation knowledge, and therefore allow the individual access to a large store of related schema knowledge about a concept.
The study also aimed to see if`forceful features' information could be identi®ed in the shift report situation. Grant & Marsden (1987) suggest that these are the key pieces of information in a situation, which enable an individual to access their appropriate knowledge structures (and perhaps correlate with identi®cation knowledge from an individual's schema). Devine & Kozlowski (1995) have suggested that if a task is well-structured, or if there are descriptive labels in the task environment (which may correspond to the forceful features), then an individual's search for patterns within the environment will be more ef®cient. It was apparent from this study that some information given at the shift report was in a speci®c order at the beginning of the communication. It could be that this organized information gives the task some structure (aiding information retrieval from the schema). It may also be that this information, together with global judgements about the patients' condition and more speci®c domain-centred information, is the`descriptive label' or`forceful feature' information (matching schema identi®cation knowledge), which facilitates information processing by the recipients of this information.
Limitations of the study
The sample of patient notes and shift reports utilized for the data collection in this study was by necessity one of convenience, and of limited size. Therefore, one has to be cautious when considering how relevant the ®ndings are for other areas of nursing practice. One also has to be aware that despite the similarity of the ®ndings in this study to those of previous researchers (Lelean 1973 , Kihlgren et al. 1992 , Luikkonen 1993 , the different context in which this research was carried out limits the ability to generalize any ®ndings. Whether the similarity in content of the shift report is also true for those reports which occur by the patient's bedside needs to be the subject of further research.
It has been suggested that the results presented here may indicate the presence of`forceful feature' information in the nurse change of shift report. However, this study does not examine how the presence or absence of such information may affect a nurses' cognitive processing, by enabling them to access appropriate schema knowledge. The study also does not consider speci®cally the effectiveness of the shift reports studied as a means of communicating patient information. Further research is required in order to examine whether the information which is currently communicated during such shift reports is important for effective communication. Effective communication needs to be considered within an information processing framework in order to examine how the presence or absence of potential`forceful feature' information affects a nurse's ability to process information and the subsequent care which they are able to plan or provide.
CONCLUSION
The study reported here has raised important issues concerning the nurse change of shift report. It appears that certain information within the report situation is communicated orally rather than written down, often in a particular sequence. Further studies are needed to assess the effectiveness of the change of shift report as a form of communication, and to see whether the presence or absence of certain types of information inhibits or facilitates that communication process.
